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HISTOPATHOLOGY OF THE SKIN TEST USING A POLYSACCHARIDE
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Oniy one histopathological study of the skin
test in South American blastomycosis in guinea-
pigs, has been carried out by Del Negro and De
Faria (1), using "Paracoccidioidin" (a heat killed
suspension of the yeast phase of the Paracoccidi-
oides brasiliensis).
It is the purpose of this paper to report on the
histopathology of the skin test in humans and in
guinea-pigs with South American blastomycosis,
using a polysaccharide antigen extracted from
Paracoccidioides bra.siliensis (2). Emphasis will be
put on the granulomata formation at the late
phases of the reaction, in spite of the fact that a
soluble antigen has been used.
MATERIAL AND METHODS
Skin test were done using 0.10 ml of a 1:10 dilu-
tion of the polysaccharide antigen extracted from
the Paracoccidioides brasiliensis according to the
technic proposed by Fava Netto (2). In both pa-
tients with South American blastomycosis and
in guinea-pigs with the experimental disease (3)
skin tests were considered positive when, after at
least twenty four hours, a papular lesion larger
than 0.5 cm was observed.
Forty one biopsy specimens of patients with
South American blastomycosis have been studied
and grouped according to the pathological find-
ings (tahie I). In some instances several specimens
were taken from the same patient at different in-
tervals of time.
Controls were done using patients with a
dermatological affection different from South
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American blastomycosis and exhibiting a nega-
tive skin test when the polysaccharide antigen
was used. Skin biopsy specimens were obtained
1, 2 and 15 days after antigen injection, four pa-
tients being used as controls for the first 24 hours,
three for the 48 hours and three for the 15th day.
In guinea-pigs experimentally infected with
South American blastomycosis (3) skin biopsy
specimens were taken from the abdomen and
grouped according to the pathological findings
(see table II). Twenty specimens were studied.
Sometimes two or more biopsies were taken from
the same animal at different intervals of time.
Controls were done with two guinea-pigs for
the first 24 hours, one for 48 hours and two for
the 6th day group.
All the fragments were fixed in 10 per cent
formalin and embedded in paraffin according to
the usual technic. Blocks were cut 5—6 micra
thick and slides stained routinely by hematoxylin-
eosin. When necessary, periodic acid-Schiff,
Mallory's phosphotungstic hcmatoxylin and
Wcigcrt-van Gieson's stains were used.
RESULTS
A. Histopatholog-ic findings in patients
with South American bla.stomycosis
a) 1 to 6 days group—The prominent feature of
this group was represented by an inflammatory
infiltrate located focally around skin appendages
and small blood vessels. The infiltrate was made
up by an admixture of histiocytcs with elongated
vesiculous nuclei and poorly delimited contour,
eosinophils, intact ncutrophils and mononuclear
cells (Fig. 1). Eosinophils and neutrophils de-
creased in number at the end of the week, and at
the same time an increase of the proportion of
mononuclear cells and histiocytes was observed.
However, there was no disappearance of eosino-
phils in the infiltrate.
Edema was also conspicuous, being well seen
around skin appendages (Fig. 1) and in the upper
corium. Small vessels had their endothclial lining
prominent inside the lumina, their walls ap-
pearing edematous. Basal membranes of su-
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TABLE I
Group Days after AntigenInjection
Number of Specimens
Examined
1
1
2
3
4
5
6
3
4
2
2
1
1
2
3
7
8
9
10
11
14
15
16
18
21
22
23
24
30
1
1
1
11
1
1
5
1
1
1
1
1
1
1
TABLE II
G
1
Days after Antigen
Injection
1
2
3
Number of Specimens
Examined
5
4
4
2
4
5
6
1
2
2
3 7 2
doriparous glands were thickened, being more
prominent than usual and markedly acidophilic.
Worth-while mentioning is the finding, in three
of the thirteen specimens examined, of small
areas of either chronic non-specific inflammation
or of small granuloma, located beneath the
epithelium, made up mostly of foreign body and
Langham's giant cells, few histiocytes, eosino-
phils, and mononuclear cells. They were seen
surrounding small areas in which collagen tissue
appeared coarse and more aeidophilic. Periodic
aoid-Schiff stain was sometimes markedly positive
in those small areas of altered collagen (Fig. 2).
However, Mallory's phosphotungstic hematox-
ylin showed sometimes a bluish net in the inter-
stitium, similar to fibrin.
The above described findings apparently had
no relationship to the subacute and chronic
inflammatory infiltrate previously described.
They appeared firstly on the 3rd day and then on
the 4th and 5th day after antigen injection.
Except for the focal areas of hydropic degen-
eration of cells at the basal and Malpighian layers
no pathological changes were seen in the epi-
thelium.
b) 7 to 16 days group—The inflammatory
infiltrate, with few exceptions in which the
subacute features were still present, was now
mainly productive, histiocytes and mononuclear
cells being predominant. However, few eosino-
phils could also be seen. The infiltrate was focally
located around small vessels and skin appendages
(Fig. 3). However, in ten of the twenty two speci-
mens examined, transition between the chronic
inflammatory infiltrate and small granulomata
formation was seen. These granulomas were also
located around the small vessels and skin ap-
pendages and were made up of groups of his-
tiocytes, sometimes with epithelioid arrangement,
circumscribed by a peripheral ring of lymphocytes
(Figs. 4 and 5). Langham's giant cells were rarely
seen. Small vessels still showed prominent
endothelial cells. Those granulomas were first
seen on the 7th day, but they were more com-
monly observed from the 10th to the 15th day
after antigen injection.
The above-described granulomas were mor-
phologieally different from those previously
described located beneath the epithelium, which
were constituted mainly of foreign body and
Langhan's giant cells frequently surrounding
small areas of altered collagen. These granulomas
were observed twice in this group, one on the 10th
and the other on the 11th day after antigen in-
jection (Fig. 6).
Edema decreased markedly, being almost
totally absent. The focal epithelial vacuolar
changes previously described were rarely seen.
c) 18 to 30 days group—Inflammation was
characterized by foci of lymphocytes around skin
appendages and small vessels which showed
sometimes occasional swollen endothelial cells.
In some eases slight fibrosis was seen around the
vessels.
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FIG. 1. Biopsy 5892—Subacute inflammatory infiltrate and edema well seen around skin appendages(sudoriparous glands) 24 hours after antigen inoculation. HE stain, 100 X.
FIG. 2. Biopsy SA 179—"Fibrinoid" change of the collagen, surrounded by slight chronic inflamma-
tory process, seen four days after antigen inoculation. PAS and hematoxylin stain, 100 X.
Worth mentioning was the finding in one
specimen taken 30 days after antigen injection,
of a small area consisting mainly of fibroblasts,
located beneath the epithelium. A foreign body
giant cell was still present, but the collagen altera-
tions previously described were no longer visible.
d) Control group—Histological examination
disclosed, after 24 hours, edema and an inflam-
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FIG. 3. Biopsy 5439—Small vessels showing endothelial cell swelling and chronic infiltrate around it.
The infiltrate is made up of histiocytes and lymphocytes. Biopsy taken 7 days after antigen inoculation.
HE stain, 300 X.
FIG. 4. A. Biopsy 5707—Small perivascular granuloma located deep in the dermis, 15 days after anti-
gen inoculation. Small vessels still show endothelial tumefaction. B. Biopsy 5525—Another perivascular
granuloma, a giant cell being seen nearby the center. HE stain, 300 X.
matory infiltrate similar to the ones seen in pa-
tients with a positive skin test. Vascular reactiv-
ity was less marked but the cells constituting the
inflammatory infiltrate were the same. Eosino-
phils were seen in two cases. After 48 hours,
however, inflammation decreased, small foci of
lymphocytes and histiocytes were seen around
vessels and skin appendages. There was pre-
dominance of lymphocytes among the cells.
Fifteen days after antigen injection, his-
topathological examination showed a normal skin
in two eases and a slight lymphocytic inflam-
ji.
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FIG. 5. Biopsy 5525—Detail of the center of the granuloma with a giant cell. HE stain, 500 X.
FIG. 6. Biopsy 5518—Granulomatous reaction nearby an area of altered collagen. Giant cells of the
foreign body and Langhnm's type are seen. Ten days after antigen injection. HE stain, 300 X.
matory infiltrate around small blood vessels and dermis, affecting also the fatty tissue. It was
skin appendages in one ease. No granuloma diffuse, but a predominance around nerve
formation was observed in any ease, endings was sometimes seen. During the first 24
B. Histopathologie findings in the to 48 hours, it was made up mostly by polymor-
experimental infection phonuelear cells but elongated histioeytes with
a) I to 3 days group—The inflammatory vesicular nuclei could be also observed (Fig. 7).
infiltrate was located mainly deep down in the After 48 hours, histioeytes were prominent and
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FIG. 7. (Guinea pig 4)—Biopsy taken 24 hours after antigen inoculation. Infiltrate is located deep
down in the dermis and is mostly acute. Edema is not conspicuous. HE stain, 100 X.
polymorphonuclear leukoeytes were few in num-
ber (Fig. 8).
Edema was well seen at the upper corium, its
intensity decreasing rapidly after forty eight
hours. Vessels were congested, sometimes with
prominent endothelial lining. No epithelial
changes were seen. A small granuloma formation
was seen in one specimen taken forty eight hours
after antigen inoculation.
b) 4 to 6 days group-—Only one specimen showed
negative results. The other four showed a pre-
dominance of histiocytes with clear nuclei and
well delimited basophilic cytoplasm in the in-
filtrate. Sometimes binucleated cells were seen.
No edema, collagen modifications and definite
granulomata were observed.
c) 7 days group—Except for slight chronic
infiltrate at the upper curium, no other changes
were seen.
d) Control group—Controls taken 24 to 48 hours
after inoculation showed also a polymorphonu-
clear infiltrate located deep down in the dermis.
Histiocytes, rare in the first 24 hours, became
more conspicuous in the 48 hours specimens.
In spite of being essentially similar in its char-
acteristics, inflammation in the control group was
less marked than the one seen in the infected
animals. Controls of the 4 to 6 days group also
showed slight histiocytic infiltrate deep down in
the dermis.
COMMENTS
Inflammatory infiltrate was the prominent
finding throughout the pathological process. In
patients with South American blastomycosis, it
was located mainly around small vessels and skin
appendages. It was subacute and chronic during
the first week. After the first week, the chronic
pattern was seen more often. However, eosino-
phils could be demonstrated even at late phases
of the process, suggesting its allergic patho-
genesis (4).
Experimental study revealed that the infiltrate,
in contrast with human cases, is located diffusely
deep down in the dermis. In spite of the fact that
it is most acute during the first 48 hours, the
chronic phase is more precocious than in the
human cases. Moreover, in the experimental
animals all the reaction disappears earlier than
in the human cases. Granuloma formation was
seen only once.
Two distinct types of granuloma were seen in
the human cases: the first one is mainly a foreign
body type of granuloma, formed mainly in the
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FIG. 8. (Guinea pig number 8)—Biopsy taken two days after antigen inoculation showing the change
of the inflammatory infiltrate. Elongated histiocytes are well seen nearby a small vessel, as well as
lymphocytes. HE stain, 300 X
upper corium around altered collagen fibers, or
what appears to be an old fibrin net. This granu-
loma is independent of the inflammatory in-
filtrate seen deep down, and it was seen for the
first time on the 3rd day after antigen injection.
It heals leaving a small sear beneath the epi-
thelium, as was seen in one ease of the third
group. It seems to us that it represents a foreign
body response either to the altered collagen or to
a substance formed there (5). Sometimes, the
altered collagen seemed to us to have undergone
fibrinoid change, a finding reported by BQngeler
and Fernandez in the lepromin test (6). However,
the study of the control group has showed in
some cases areas of altered collagen beneath the
epithelium related undoubtedly to the needle
trauma. In spite of the fact that morphologically
these areas were sometimes very close to the ones
seen in diseased patients, in none of them was
granuloma formed around it. It is possible, then,
that besides needle trauma an antigen antibody
reaction does play a role in the pathogenesis of
the foreign body granuloma. Perhaps we are
dealing with a so-called para-allcrgic phenomenon
(7).
The second type of granuloma, seen mainly
from the 10th to 15th day after antigen injection,
located nearby small blood vessels and skin
appendages, seems to arise from the chronic in-
flammatory process in the dermis. The inflamma-
tion has definite characteristics suggesting its
allergic etiology, namely, it is more intense than
the one seen in the controls, lasts longer, and
appears after the contact of the diseased or-
ganism with an antigen extracted from the
parasite. Their characteristics arc very close to
the ones described for the tuberculin test (8, 9, 10).
If we considered that the peculiar alteration of
the collagen seen in the upper dermis as fibrinoid,
we would have another suggestive element to put
this reaction in the group of the allergic ones. It
is known that the allergic reaction is not es-
sentially distinct from the common inflammation
except that it is more intense, and this fact was
also observed by us comparing our human and
experimental material with the control group.
Eosinophils are also suggestive of an allergic
etiology (4) and they were seen in our patients.
It appears from the foregoing that granuloma
formation in the delayed type of skin reactivity
is not only of the foreign body type, as suggested
by Feldman and Fitch (8), Laporte (9), Rich (11)
and Stewart and Rhoads (12). It appears that
the pathogenesis of granulomas in general is a
S
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complex one. Bnt as Klingc (in Hansen, (7))
stated, they can be also formed as a result of an
allergic inflammation using soluble antigens as
seen here. In this respect, delayed type of skin
reactivity does not differ from the so-called
anaphylactic type of sensitivity in which granu-
loma formation has been reported (13, 14, 15,
16).
Granuloma formation was not seen in all of
our cases. It is well known that its formation in
the lepromin test demonstrates a certain degree
of resistance of the patient to leprosy (17). It
would be interesting to determine if a similar
conclusion can be drawn from the study of
granuloma formation in the skin test of patients
with South American blastomycosis.
Using a heat killed suspension of cultures of
the Paracoccidioidcs brasiliensis, Del Negro and
Dc Faria (1) showed in experimentally infected
guinea-pigs that, after an evanescent non-specific
phase, formation of tuberculoid granulomas and
granulomas with suppurative centers occurs
around the dead parasites, thus imitating the
histologic reaction seen in South American
blastomycosis. Similar facts were observed, for
instance, in leishmaniasis (18, 19) when crude
antigens were used. Recently Martins Castro
(20), working with sporotrichin, a crude antigen
extracted from the Sporotrichum schenkii and
with a polysaccharide extracted from the same
parasite, has shown that the histopathological
picture of the skin test differed according to the
antigen used. The crude antigen reproduced in
patients with sporotrichosis in many ways the
histopathological picture seen in the natural
disease. The polysaecharide antigen produced in
patients with sporotrichosis a picture similar to
the one just described by us in patients with
South American blastomyeosis. Granuloma
formation was also observed by Martins Castro
(20) 8 days after antigen injection. Thus, it
seems that similar observations have been made
in the response to the skin test in South American
blastomvcosis and in sporotrichosis.
SUMMARY AND CONCLUSIONS
A histopathological study of the skin test witk
a polysaccharide extracted from the Paracoc-
cidioides brasiliensis has been carried out in
humans and in guinea-pigs. Patients with South
American blastomycosis responded with an
initial subacute inflammation for 7 days, usually
after 10—15 days granuloma formation was
observed. These granulomas were generally
located around small blood vessels and skin
appendages. A differentiation was established be-
tween these granulomas and those located
beneath the epithelium, which were usually
of the foreign body type and probably arose in
response to a primary collagen alteration.
Experimental data in guinea-pigs have shown
an acute inflammation located deep in the
dermis in the first 2 days. The inflammation al-
most totally disappeared 7 days later. Granuloma
formation was observed only once.
From the foregoing study it appears that, in
spite of the fact that granuloma formation has a
complex pathogenesis, hypersensitivity is one of
the factors necessary to its production.
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